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Abstract

Context and The of is the best
measure of me: ?Tucuse within a three month range. As it s sed for patient
cation, counseling, Eedhack control and u\tlmale\y for patient motivation, its
surement should be of F ise. Estimates of imprecision
are usually based on the repealed ana\ysws o relarance sampice. Thess cotmeras
on the reference sample's andwhereit enters the
analytical stream

Objective, We describe a novel approach for derving oral mprecision of
glycohemoglobin assays in which intra-individual glycohemoglobin variations are
plotted against the time between samping. Extrapolation to zero time will yield the
total random error

Methods. of pairs of oupatient

drann between 0 and 30 days were made on the Bi-Rad Varint s cation
exchenge hgh perfomiance iqud chromatography (HPLC) assay (Hercules, CA).
and the Seckman L 20 urbdimetric mmunannibiion sys\em( eckman Coufe
Fulerton, CA). The average variation of grouped duplicates was calcul

GHaphea s Conoponding me Heal RegTeadon 0 .y Inercop (b cay
separation between readings) was sed to determine the analytc variation.

Abstract

sults, 2707 and 774 pais of HPLC and immunochemical glcohemogicbin valies
were obiained with the me betveen samping varying fom 0 © 30 days

Ot removal, analyic coeffcients of vanation (V3 forthe HPLC and
A anoasas WErE Jesermnen 35 2 836 nt A%, rpacely

Conclusions. The immunochemical assay's random eror at 4 4%, sgnifcant
eeds the maximum Imits for random efor estabished by biologic Varaton (2 to

536) as well 2 the liis o the Natlonal Glycohemogioin Sandardization Progam (3%
for laboratories involved in clinical trials and 4% for reagent / instrument

manufadurers and other laboratotes). |n contrast, th random erro of the HPLC
method, at 2.8%, appears to be accepteble. This approach to deriving

imprecsion shoui be extended ( al avalable glyconemogionin ana\yzers

Introduction

Glycohemoglobin provides a three-four month estimate of mean glucose and is the

est measure of long-term glucose control Itis used for patient edication,
counseling, feedback control, and ultimately, patient motivation and its measurement
shouid be optimally accurate and precise.

Based on hemoglobin ALc varaon in ntensively contolied type | diabetes pates,
ithas been proposed that long-term analytical coefficients of variaticn (CVs) b

mors than 2.196. This maximaly alowable BV Tower o e rcomimandon by
the National Glycohemoglobin Standardization program of 39% for laboratories
IvoNed 1 Cinita s S 4% o7 reagant S unen manufacures.

wrbidimetric immunoinhibition assay provided by our Beckman LX-20 syst

(Bockman Couler, Fullerion: CA). - Appromately & months ter, becayse of

physican compiaits of excéssive HbALC variation, we feverted to the Bio-Rad
ariant

From this etural experiment, we were able to summarze and compare the total
(physiological and analytical) variation in HbALC values for the two Systems in the
e Datent popuaton. Piotng variavon 2gainstime alloved determinaton of the
analytical error component of the two syste

Methods

Continuing our prevous work wih HbALE data, scquentil patet readngs were
inalyzed with a programmed query-based Vistial Basi s file. A total

of iwerty.seven e o sorbl oA ol WErE coletiSd wihis overpD

pero n 21312002 and 1012112004 using the Bio-Rad HPLC. method and

o aTiI3005 1 11163505 g dhe S say method. We set the

AR e porod fo 16 Ol of MTApatent AupIcates 5 30 days

From fotal of 52,272 patient values (10953 rom the immunoassay: 30139 rom

there were 774 immunochemical HbALC pairs and 2707 from the HPLC assay
et QUGS Sxtserng 38 SIos ware emOven. "The Table Shows e murber of
patients who had HoAIc ordered.

aied data vere grouped il tree-day tme nieruals (patlnt readings repeated
between verage variaton o hese groups were
e oo e o o e Sndard deviion of upicate readngs

VTP (1-xi2)°512m, and was then araphed agans: the midpoin of he me irterva.

neay regression analysi allows extrapolation o the variaton 0 i zero, where.

intrapatient HbA1c variation will be zero and the average variation will corréspond to

ihe average, anallcal variaion over the period ha the HOAL pas vee colected
see Fig

Results

The Table shows the number of paired HbAlc data obtained for each time interval.

In the Figure, average SD of duplicate readings s plotted against time for each
interval. The total variation of the immunoassay is relatively constant with mast
points, reflecting the immunoassay’s analytical SD. The total variation of the HPLC
increases with time.

Analytal SDs as defved fom he - mlevoepl are 0.31% and 0.20% for the
immunoassay and HPLC, respectivel

Analytical CVs were calculated by formula CV = 100 x (SD/population mean)
Respecuve anetyoal Cis or the mrnuroessay and HPLC were 443 el 265%.
jere 7.0% for both

‘The 99% confidence limits for an actual HbALC of 7.0% measured on the
immunoassay would be 6.2-7.8%, while the same confidence limits for the HPLC
assay are a narrower 6.5-7.5%

Table

The number of pairs corresponding to each three-
day interval (of each data point).

Midpoint of time. immunoassay n
(after 35D, (after 351

intervals, days (ul set) _outler removal) (1ol se) _outher removal)

15 544 528 161 150

5 189 181 a7 a

8 240 28 7 60

u 132 124 £ 2

1 281 276 0 8

7 159 156 32 31

20 252 216 64 &

23 185 I 53 53

2 28 225 7 13

2 s79 s66 159 159

ol 2789 2707 790 774

Figure

Average SD of HPLC (full and empty diamonds) and immunoassay (full and empty squares)
Versus time between testing. The y-intercept represents the average analtical SD, while
graphs represent bothaaalytical.and RIYSIGIGICH VAHRHIR e mical Assaye

Conclusions

We believe that amanufacturer's usually cited HbA1c variation reflects the variation
in a single lot of reagents. This analysis considers the variation observed in
specimens separated over periods of up to 30 days. A twenty seven month period
with the HPLC system vitha five month period. The
patient duplicate variation in the Variant thus represents a measure of the average
variation in a period exceeding ane year. Moreover, the plotting of random error
versus an extended time between duplicates reduces the potentially confounding
effect of seasonality (HbALc levels are more constant from August to December).
Although individual time points could be plotted, time intervals provide a more visually
informative graph.

The Beckman immunochemical assay’s random error, at 4.4%, significantly exceeds
the maximum limits for random error established by biologic variation (2103 %) as
well as the limits of the National Glycohemoglobin Standardization Program (3% for
Iaboratories involved in clinical trals and 4% for reagent / instrument manufacturers
and other laboratories). In cortrast, the random error of the Bio-Rad HPLC method,
at2.8% appears to be acceptable. We recommend that this approach be used to
quantitate the imprecision of all HbALc systems.
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